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(54) Title: BALLISTTCALLY DEPLOYED RESTRAINING NET SYSTEM 




(57) Abstract 

A ballistically deployed restraining net system including a cartridge (12) receivable within a barrel, the cartridge (12) having a base 
(14) and an opposing open end (16). There is a restraining net (34) packaged in the cartridge and a set of weights (18, 20, 22, 24, 26, 28, 30 
and 32) attached to the restraining net (34) and packaged within the cartridge (12) between the base (14) of the cartridge and the restraining 
net (34). A deployment charge (36) ejects the restraining net (34) and the set of weights out of the barrel and out of the cartridge (12) and 
a spreader charge (38) deploys the weights after the net (34) and the set of weight exit the cartridge (12) so that the weights overtake the 
net (34) in flight. 
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AMENDED CLAIMS 

[received by the International Bureau on 17 November 1998 (17.1 1.98); 
original claims 1, 5, 23, 40 and 43 amended; remaining claims unchanged (6 pages)] 

1. A non-lethal ballistically deployed restraining net system comprising: 

a cartridge, for being fired from a hand-held launcher, receivable within 
a barrel, said cartridge having a base and an opposing open end; 
5 a non-lethal restraining net packaged in the cartridge proximate the open 

end; 

a set of weights attached to said restraining net and packaged within the 
cartridge between the base of the cartridge and the restraining net; 

deployment means, positioned between said weights and said base for 
10 ejecting said restraining net and said set of weights out of the barrel and out of said 

cartridge; and 

spreader means, positioned proximate said weights, for deploying said 
weights after said net and said set of weights exit the cartridge. 

2. The system of claim 1 in which said deployment means includes a 
15 deployment charge located between the base of the cartridge and the set of weights. 

3. The system of claim 2 in which said cartridge includes a primer in 
communication with said deployment charge. 

4. The system of claim 1 in which said spreader means includes a spreader 
charge located between said deployment means and said set of weights. 

20 5. The system of claim 1 further including delay means, positioned between 

said deployment means and said spreader means, in communication with said deployment 
means and said spreader means for initiating said spreader means after a time delay of 
the initiation of the deployment means. 

6. The system of claim 1 further including a plug receivable within the 
25 cartridge proximate the base portion, said plug including a cavity in one surface thereof 

for housing said deployment means. 
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rubber exterior. 

19. The system of claim 1 in which said net includes a power source and an 
open electrical circuit connected to said power source for disabling a target captured in 
said net. 

20. The system of claim 1 in which said net includes a disabling adhesive. 

21. The system of claim 1 in which said net includes a disabling chemical. 

22. The system of claim 1 in which said net includes a marking substance. 

23. In a deployable capture system, the capture system comprising a capture 
device and a set of weights housed in a cartridge, the improvement comprising initially 
deploying said capture device and said weights from said cartridge prior to deploying said 
weights which overtake said capture device. 

24. The system of claim 23 in which said capture device is a restraining net. 

25. The system of claim 23 further including subsequently deploying the 
weights to overtake the capture device. 

26. A method of ballistically deploying a restraimng net system, the method 
comprising: 

packaging a restraining net and a set of weights attached to the restraining 
net within a cartridge such that the weights are located between the base of the cartridge 

and the restraining net; 

ejecting said restraining net and said set of weights out of a barrel and out 

of said cartridge; and 

deploying said weights after said net and said set of weights exit the 

cartridge. 
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shape. 

37. The method of claim 36 in which the step of drawing the net includes 
using a separator unit to maintain the proper orientation of the weights. 

38. The method of claim 36 in which the step of compressing the net includes 
usirig a plunger receivable within the hollow member . 

39. The method of claim 36 in which compressing the net includes removing 
me net from the hollow member and placing it in a press. 

40. A non-letbal ballistically deployed capture system comprising: 

a cartridge receivable within a barrel, said cartridge having a base and an 

opposing open end; 

a non-lethal capture device comprising a restraining net or a restraining 

film packaged in me cartridge proximate the open end; 

a set of weights attached to said capture device and packaged within the 
cartridge between the base of the cartridge and the capture device; 

deployment means, positioned between said weights and said base for 
ejecting said capture device and said set of weights out of the barrel and out of said 
cartridge; and 

spreader means, positioned proximate said weights, for deploying said 
weights after said capture device and said set of weights exit the cartridge. 

41. The system of claim 40in which said capture device indudes a restraining 

net. 

42. The system of claim 40 in which said capture device includes a restraining 
film. 



43. A non 



rlethal ballistically deployed projectile for being fired from a hand- 
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(57) Abstract -ill v 

A ballistically deployed restraining net system including a cartridge' (12) jr^eivable within atarrel Jffie cartridge (12) having a base 
04) ^nd^an opposing open end (16). There is a restraining net (34) packaged in the cartridge^d^^W^ights~( 18, 20, 22, 24, 26, 28, 30. 
and 32)|attached to the restraining net (34) and packaged within the cartridge (12) between the base (14) of the cartridge and the restraining - 
net (3# A deployment charge (36) ejects the restraining net (34) and the set of weights out of the barrel and out of the cartridge (12) and 
a spreader charge (38) deploys the weights after the net (34) and the set of weight exit the cartridge (12) so that the weights overtake the 
net (34) in flight. 

see r#6r£ l. 
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BALLISTICALLY DEPLOYED RESTRAINING NET SYSTEM ~ 

FIELD OF INVENTION 
This invention relates to a ballistically deployed restraining net system in which 
a restraining net is packaged in a projectile and unfurled in flight proximate the target 
to be restrained. 

RELATED APPLICATIONS 
This application is a continuation-in-part of U.S. Serial No. 08/544,012 filed 
October 17, 1995 entitled "Ballistically Deployed Restraining Net." 

BACKGROUND OF INVENTION 

There are a number of less than lethal weapons currently used by law enforcement 
and military personnel including tear and pepper gas sprays and bombs. These types of 
weapons, however, are not always effective especially when perpetrator or enemy 
personnel are armed. These types of weapons also sometimes fail to adequately restrain 
the target. Some prior restraining net systems have been developed (see, e.g., U.S. 
patent No. 4,912,869), but they require either specialized launching guns, have very 
short ranges, and/or are susceptible to entanglement on obstructions in the path between 
the launching gun and the target. 

Law enforcement and military personnel are not usually receptive to restraining 
net systems which require specialized launching guns. Such systems are also cost 
prohibitive since the design and production costs of the launching gun are excessive. 
Also, restraining net systems wherein the net is deployed in its open state do not have 
much of a range because of the drag of the net in flight. Moreover, it is difficult to aim 
these types of weapons. Such systems are also easy to elude. Worse, the net in its open 
unfurled state can become entangled on obstructions (e.g. tree branches) in the path 
between the net launcher and the perpetrator. Finally, prior restraining net systems are 
ineffective at restraining hostile and/or armed individuals. 
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by attaching the weights to the interior sections of the restraining net to reduce the" 
chance that a weight will strike an object in the path of the target. 

This invention results from the further realization that a 16 foot diameter 
restraining net can be packaged within a 37 mm cartridge if the net is compressed both 

5 longitudinally and circumfereritially within a compression jig. 

This invention features a ballistically deployed restraining net system. There is 
a cartridge receivable within a barrel, the cartridge having a base and an opposing open 
end. A restraining net is packaged in the cartridge. A set of weights are attached to the 
restraining net and packaged within the cartridge between the base of the cartridge and 

10 the restraining net. There are deployment means (e.g. a deployment charge) for ejecting 

the restraining net and the set of weights out of the barrel and out of the cartridge. 
Finally, there are spreader means (e.g. a spreader charge) for deploying the weights after 
the net and the set of weights exit the cartridge. Thus, the net is ejected first and the 
weights then spread out and overtake the net to eliminate any forces acting on the net 

15 against its intended direction of travel. This also makes the device safer: if the spreader 

charge fails, the net rather than the weights will strike the target first. 

The cartridge typically includes a primer in communication with the deployment 
charge. Further included are delay means (e.g. a delay fuse) in communication with the 
deployment charge and the spreader charge for initiating the spreader charge after a time 

20 delay of the initiation of the deployment charge. 

In a preferred embodiment, a plug, receivable within the cartridge proximate the 
base portion, includes a cavity on surface thereof for housing the deployment charge. 
The plug includes the spreader charge on another surface thereof and an orifice 
therethrough in communication with both surfaces for housing the delay fuse. The one- 

25 piece plug design aids in manufacturing efficiency. 

To increase the "bola" action of the weights, the weights are attached to the 
restraining net via leader lines. The leader lines may be attached to the perimeter of the 
restraining net, or in some cases, for example, indoor applications, the leader lines are 
attached to interior sections of the restraining net. 

30 In a preferred embodiment, there is a housing for the restraining net and the 

housing includes perforations for facilitating deployment of the restraining net. The 
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device and the set of weights out of the barrel and out of the cartridge; and spreader" 
means for deploying the weights after the capture device and the set of weights exit the 
cartridge. 

DISCLOSURE OF PREFERRED EMBODIMENT 
5 Fig. 1 is a schematic view of the restraining net system of this invention within 

a cartridge; 

Fig. 2 is a force diagram showing the forces acting on a prior art restraining net 
when the perimeter weights are packaged in front of the restraining net; 

Fig. 3 is a force diagram depicting the forces acting on the restraining net system 
10 of this invention wherein the perimeter weights are packaged in back of the restraining 

net; 

Fig. 4 is an exploded schematic view of the ballistically deployed restraining net 
system show in Fig. 1; 

Figs 5A-5E are schematic views showing the deployment of the restraining net 
15 system according to this invention; 

Fig. 6 is a schematic view showing another embodiment of the restraining net 
system of this invention wherein the perimeter weights are tied to the interior sections 
of the net to reduce the chance that the weights will strike an object in the path of the 
target; 

20 Fig. 7 is a block diagram of a sting net circuit component for the restraining net 

system of this invention; 

Fig. 8 is a circuit diagram of one embodiment of the sting circuit shown in Fig. 

7; 

Fig. 9 is a circuit diagram of another embodiment of the sting circuit shown in 

25 Fig. 7; 

Figs. 10-15 are schematic views of the various net wiring configurations for the 
sting circuits shown in Figs. 8 and 9; 

Fig. 16 is a top view of the initial net packaging layout in accordance with this 
invention; 

30 Fig. 17 is a schematic view a separator unit used to package the restraining net 

of this invention within a cartridge; 
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In operation, the hammer of gun 50, Fig. 5A, strikes primer 52, Fig.4, of 
cartridge 12 which in turn ignites deployment charge 36 and delay fuse 54. The 
explosion of deployment charge 36 ejects the combination of weight and net package 56, 
Fig. 4, and approximately 20 to 30 milliseconds thereafter, as shown in Fig. 5B, delay 
fuse 54, Fig.4, ignites spreader charge 38 which spreads out weights 18-32 as shown in 
Fig. 5C. As shown in Fig. 5D, weights 18-32 are now fully deployed and as shown in 
Fig. 5E, net 34 is fully deployed as weights 18-32 accelerate ahead of net 34. Full 
deployment of net 34 occurs within about 5 feet of gun 50, Fig. 5A. The effective 
capture zone for capturing perpetrator 60 is approximately 25 additional feet after full 
deployment at 5 feet. This increased range is an improvement over prior devices 
wherein the weights are always packaged in front of the capture net. And, as explained 
above, should spreader charge 38, Fig. 4 fail to fire, net 34 will strike perpetrator 60, 
Fig. 5E first rather than weight set 18-32. 

Another significant advantage of the subject invention is that weights 18-32 are 
not attached directly to the perimeter 62, Fig. 5E of net 34 but instead are attached via 
3 foot long leader lines 64 as shown for weight 18. These leader lines act in a "bola" 
like fashion to improve the effectiveness of the restraining net system. In the 
embodiment shown in Fig. 5E, the leader lines are attached to the perimeter 62 of ten 
foot diameter net 34. Weights 18-32, Fig. 4, are made of lead, rubber such as "Ultra 
High Mass" rubber available from the Griffiths Rubber Co. 2625 NW Industrial 
Portland, Oregon 97210, are fabricated of a lead core covered in rubber^ or are made up j£ 
\ of bean bag type structures. lEach lead weight, as shown for weight 18, has a hole 
through it as shown at 66 for attaching leader line 64 to the perimeter weight. In the 
preferred embodiment, the net is cut into an octagon shape and there are 16 weights, one 
attached to each corner of the octagon shaped net on one inch leader lines and one 
disposed between the corners on two foot leader lines. The short leader line weights 
function to deploy the net and the long leader line weights function to assist in the 
capture of the perpetrator via a bola type action. 

In the preferred embodiment, plastic plug 70 houses both deployment charge 36 
and spreader charge 38. Plug 70 is receivable within cartridge 12 proximate base portion 
14 thereof. Plug 70 includes cavity 72 for housing deployment charge 36. Spreader 



WO 98/54538 



PCT/US98/09855 



The weights can be fabricated from any material which will provide the mass to 

fully deploy the net, provide forward momentum for sustained flight and enough 
momentum to swing the net around the target and become entangled. 

The net can be incorporated with one or more "sting" circuits to shock and 

5 disable a perpetrator. A power source 180, Fig. 7, such as a 6-volt battery, supplies 

current to sting circuits 182, 184, and 186 to provide open 50 kv electrical circuits 
integral within net 34, Fig. 5E. DC/DC voltage converter generator 181 with a step-up 
transformer and full wave bridge rectifier converts the battery voltage and charges energy 
storage capacitor 184 to an intermediate voltage of 500 to 1000V. Microcontroller 186 

0 provides the ability to sequentially activate several electronic switches to channel the 

energy in storage capacitor 184 through a step-up transformer to wiring in the net. 
Several independent output circuits 182, 184, 186 each driven by one of the electric 
switches provide redundancy in case one or more of the circuits in the net is shorted or 
broken. 

5 Arming circuit 128 activates the sting circuit only after the net has been unfurled. 

Primary power is provided to first stage dc/dc converter 181 that produces an 
intermediate voltage of about 1000VDC and powers the individual sting circuits 182, 
184, and 186. Power is also sent to the lethality level selector and controller 186. 
Circuit 186 controls the pulse rate and voltage level of the individual sting circuits. 

i0 Capacitor 184 maintains energy storage in the intermediate voltage supply system. Sting 

circuits 182, 184, and 186 step the final voltage level up to 2kV to lOOkV, depending 
on the level selected. Should one of the HVP outputs become shorted, the other circuits 
will continue to operate independently. 

The operation of the non-tunable circuit 182a, Fig. 8, is as follows. During 

15 deployment, on/off switch 200 is automatically closed by arming circuit 128, Fig. 7 and 

power from battery 201 is applied to the circuit. Transistor 202, Fig. 8, together with 
transformer 206 form a self-oscillating DC-DC converter. The output of the converter 
is a transformer which produces a 400V AC signal across the diode 208. The output 
diode 208 is a half wave rectifier that converts the waveform back to a DC waveform 

30 of 200V peak. As the electrical voltage rises across SCR 222, neon gas source 220 

ionizes causing SCR 222 to turn on thereby discharging the voltage across transformer 
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in elastomer package 314 at the apex of net 312. Leads 315, 316, 317 and 318 extend" 
as shown. 

In another embodiment, a capture film is used as the capture medium rather than 
a net. Alternatively, films may be incorporated into a net for the purposes of aiding 
5 deployment, sustaining opened flight, and for the purpose of reducing the visibility of the 

target, thereby adding to confusion and enhancing entanglement and increasing escape 
times. 

The film is constructed of light weight, thin (<.001 in.) polymer materials, 
optionally coated with reflective aluminum powder. The film is attached in layers on the 

10 leading edge in a series of concentric rings forming air passage which minimize 

aerodynamic drag. The films are also independent of the mesh therefore acting as a 
secondary barrier against escape. This independent construction where the film is on the 
outside prevents self entanglement of the law enforcement officer. 

Any number of markers foams, gaseous, liquid or power based markets, irritants 

15 or incapacitants can be incorporated into the net such as chloroacetophenone (CN), 

orthochlorobenzal-malononitrile (CS), oleoresin capsicum (OC), or their blends. Also 
a variety of UV or visual markers and dyes can be used. Sticky foam or other structural 
adhesives can be applied and in application, the net is encased in a polymer sock and 
sealed around the spreader gun. The net is stored in the adhesive. During deployment, 

20 the spreader gun ruptures the sock and spreads the net which is coated with the adhesive, 

irritant, or marker. High vapor pressures in the hermetically sealed sock maintain the 
viscous nature of the net coatings such that shelf life is greatly enhanced. In those 
embodiments which require vaporization the large surface area of the net and rapid 
expansion volatizes the carrier compounds. The direct contact with the target 

25 concentrates the effect and therefore permits minimal use of the irritants, and limits 

unwanted migration and collateral damage. 

Projectile 56, Fig. 4, is packaged in accordance with the methodology depicted 
via the flow chart shown in Fig. 21. The bulk net material is first cut into the desired 
shape, step 460. The weights are then attached to the leader lines of the net as shown 

30 in Fig. 16. Eight weights, as shown for weight 26, are attached to each corner of the 

octagon shaped net via one inch leader lines and eight additional weights are attached to 
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other half 422 of the compression jig is then coupled to lower half 424 and end plug" 
cover 430 is secured to this assembly to maintain the position of end plug 428 during 
compression. Jig 420 is then placed in a press such as a Enerpack Press from Applied 
Power Industry and a pressure rod (not shown) is placed against spacer disk 426 and 
5 subjected to a pressure of about 8 psi for five minutes, step 480, Fig. 21. 

The pressure is then released, end cap 426 is removed, along with the duct tape 
securing it and a heat gun is used to heat shrink the ends of the plastic sleeve about the 
weight package. The spacer plug is then removed, a paper wafer is inserted in the 
plastic sleeve abutting the net, and the heat gun is then used to heat shrink the plastic 

10 sleeve about the paper wafer and the nets. 

Finally, is smaller Kapton disk is pressed in between the weights to protect them 
and their leader lines from heat caused by spreader charge 38, Fig. 4. The plastic sleeve 
is trimmed as necessary, and the projectile is now ready for insertion along with spreader 
charge 38 and plastic plug 70 into cartridge 12, Fig. 4, step 482* Fig. 21. 

15 Although specific features of this invention are shown in some drawings and not 

others, this is for convenience only as each feature may be combined with any or all of 
the other features in accordance with the invention. 

Other embodiments will occur to those skilled in the art and are within the 
following claims: 

20 What is claimed is: 



3NSDOCID: <WO_9854538A1_l_> 



WO 98/54538 PCT/US98/09855 

15 

8. The system of claim 7 in which said plug includes an orifice therethrough 
in communication with both said surfaces* 

9. The system of claim 8 further including delay means within said orifice 
in communication on one end thereof with said spreader means and on the other end 

5 thereof said deployment means. 

10. The system of claim 9 in which said delay means includes a fuse. 

11. The system of claim 1 in which said weights are attached to said 
restraining net via leader lines. 

12. The system of claim 11 in which said leader lines are attached to the 
10 perimeter of said restraining net. 

13. The system of claim 11 in which said leader lines are attached to interior 
sections of said restraining net. 

14. The system of claim 1 further including a housing for said restraining net. 

15. The system of claim 14 in which said housing includes perforations for 
15 facilitating deployment of said restraining net. 

16. The system of claim 1 in which said weights are rubber. 

17. The system of claim 1 in which said weights are lead. 

18. The system of claim 1 in which said weights are metallic surrounded by 
rubber exterior. 

20 19, The system of claim 1 in which said net includes a power source and an 
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28. The method of claim 27 in which said cartridge includes a primer in" 
communication with said deployment charge. 

29. The method of claim 27 in which deploying includes placing a spreader 
charge between the deployment charge and the set of weights. 

5 30. The method of claim 23 further including deploying the weights after the 

ejection. 

31. The method of claim 26 in which said weights are attached to said 
restraining net via leader lines. 

32. The method of claim 31 in which said leader lines are attached to the 
10 perimeter of said restraining net. 

33. The method of claim 31 in which said leader lines are attached to an 
interior section of said restraining net. 

34. The method of claim 26 further including disposing a housing about said 
restraining net receivable within the cartridge. 

15 35. The method of claim 34 further including perforating the housing to 

facilitate deployment of said restraining net. 

36. A method of packaging a restraining net, the method comprising: 
attaching weights to the restraining net; 

drawing the net longitudinally within a lengthy hollow member; and 
20 compressing the net longitudinally and circumferentially into a bullet 

shape. 

37. The method of claim 36 in which the step of drawing the net includes 
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means for ejecting said projectile out of a barrel forward portion first; andT 
means for deploying said weights after the net and the weights exit the 

barrel. 
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